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Abstract: PROBLEM TO BE SOLVED: To reduce the leakage of a capacitor in a 
damascene process and Cu wirings. 

SOLUTION: A first and second electrodes 12, 22 A of an MIM capacitor are made of a 
metal material having a high diffusion coefficient, e.g. Cu, a first plate-like diffusion 
preventing film 14 having a function for preventing the metal material from diffusing is 
disposed between a capacitor insulation film 15 and the first electrode 12, a second 
plate-like diffusion preventing film 16 having a function for preventing the metal 
material from diffusing is disposed between the capacitor insulation film 15 and the 
second electrode 22A, and the first and second electrodes have other shapes than square, 
including e.g. grating, gridiron, and comb shapes. 
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*ft*KfclilrlEjS2««<&lim::eK£ft, lltrlE&aWtiH-S: 
«j*i-4W^<0*£tk*l»Jl:i-5*2l£«l»Jhl«i:S:*ffll 

[»#S4] li(HE|gl&V*2l£*8»ihgttt, 
[»#*5] WiE»i&t«S2ia:»l»ihKtt. T i . 

TiN, TiSiN, Ta, TaN, TaC, TaSi 
N, TaCe0 2 , I r 46 Ta 54 . W\ WN, W 2 
N> W 64 B 20 N 16 , W 23 B 49 N 28 and W 

47 s i 9 n 44 <njf/i>—y<D o hfrbWRZfrZ i 

ir-rSit*^ 1 taicWM I M 3- + 

[»**7] »*«1E<K<73M I M**/<~>9iZ&^ 

-c, 

U 

i|fjfe!Si&i5cl»itl8gii > WIE«S»»wBI!P^j«fc$n, 

tfiis x ,< i, 9 tmm& nmum 2 & m vatm* , *ibe 
jf -^/<->^ <> 

7"tt^5; t 5r#mir-r?>tt*ri7lE«cWM I M^r-r 
'<->^<> 

T. 

[»** 1 0 ] mm® 1 fcm&i±mit. mizm 1 

.kKUBtfsn. ME**'<->*IMMItt, BftSEflS 1 1£« 
B*jitlgLhK^j#$n, iffllB*2a:fU»JtJBlM:. Mie*^ 
"<^*lftlMI±l=»rt**b, «rE«EiXVff2a:»B6jh 



U 

SfrflE* 1 &0 t &2&«ScS&ihJB£.RtfitfrlE=*- -r^^MMdR 

<7}M I M^r^/<v-^ 0 
[ffl#9l3] f»*ill 2|Eti©M I M3r*^->*K 

[ff*3Sl4] »*iIlie«cCOM I M^^v^Kio 

Us 

[!f*rjl5] 4§E*cCDM I M=*f-\"<->* ic 

^m&Mcm-tzz. b*W'&t-rz>M 1 m =>r 

W3EI(Si&T/»2lt1ftlWil:K«z?'>/j:< it 10 

ffi-rzzk&lftWk-FZM I M^ft^->^» 
[»#517] AtnSteetm^-tt, CMOSn^y^i 

M I M^-y^<->^ 0 

[»*« 1 8 ] WIE^ 1 m^li. ¥3KfcX«±wf& 1 

iE»iife«yi±«)»2ii!ft*artw h uv^rtiw«fc$ 

l!#*rll9] f»*rll 8fam<73M I M^--r/-?->^(c 
[»#«2 0l flfrlE»-l&t/»2«*ir#*.P>JX5« 
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ffiEBlttl&i MEMOS Ky^**i:<73llfl 

2 2 ] Wffi-j£*ffi»±, awMMfc-e** r t 

*:«M»i:-rS»*JS2 lIEfroMIMJf^<^. 
[If*li2 3] WIE*l&0 { IK2«fil^*.e>ix5« 
4§-<&JBSE*fc MEMOS h7V^^t:^5>nsHf 

*JJ2 1 Efc<75M I M3r-f?->* 0 
[»#«2 4] &*tt**a»fe*j*£ix5BlXtfS&2 
MEffn&O^WlofWf'iaB;*^. MIE^ 

[if *il 2 5 ] iUEB 2 mi&ii, JinMtUtlcKtt <b 

nfc huv^iciag^iv a>o. hue* ^ 

811*. MfiaSMi^^{c*f LT^y^Vi/^lt^Wi- 
5 wi:SrW«i:-t-5»*«2 4SS*WM I M*-V^> 

[»#S2 6] iWE0ltt«tt. ^IMSrtwhw 

^2 4f2iScOM I M=5r^->* 0 

[«*3I2 7] *(rlEA«tti|6H±. Cu-e*>5rt*«r 
mt1-^tt*rl2 4fE«©M I M*-r^->*„ 

WEB 1 «S±twSfrEA*«-W«5«:«l!^B&ihi-5«DeSr 
WEB l&ttWihjK-kfc:, * + ^<'>4r|fi»W. itUE&H 

iiE^->v/Dt^$-ffi^t, Mies M*ft*iiafe vjc 

[ti*if 2 9 ] ifjEB l tfcttKihJBtti, g-ffc&JRIBSS: 
^^y^Lfc*. WE^t^JS^SrCMPfcJ:iJ«T«-f 

sitiatiM^^ mre# •> ^ J6tux. meb 



2 umm±mRv ( ^ium 2 tattiei*. PEPtRiEt 

l»*93 0] WE» l ttSfcWihit. tilti**'*^* 
ffifeR. iftEB 2 St«S&Jtl»&O s ME* 2 &ttfittt. P 
EPiR I Elcj;^, Ztl-etl&ffiLXtoliZft. *W 
i&gBfi. WEBlJ6^iw^-/- ; :-75/7'bTV^^i: 

[»*«3 1] U(rffiJ& 1 IfcttBfrltJBt. i!fJE*^->* 
lWE*2tt*WJhli!tRt/iWE»2l6«JBIIi. P 

EPtRIElCj:*), -t*l^*l*il«LTAnXSn. 
4H8IJW:, *tJE^r J r-'->^^?-^iSicl*licl|X*oT^?) 
r iSr4*»t 2 8Et»M I M*-y<->*<75 

*^'<->*mmm. rv. MiB£«w»«>a«*Hi.it-*- 

ttB&iblKJw&l-* H/yf«rMU 

K8M*-t-SB«LRt«&ESIS 2 teifcKil:J8lir«irr3 $ 2 
mM*^fr^ft>Wff&^%^t*!Wmb-tZ>M I M*^ 

[0 0 0 1 ] 

[^PJWJl-rsftflW^] *3§PJ§i±. M I M (Metal-In 
sulator-Metal) 3r-f 
[0 0 0 2] 

CMOSQ^'^ * * !7 y yftlzMf&i-Z Z 

="f/K 3r if CMOSoyy^f^ 

-r^te, mos h^^^^^^bfflf^^n-So 

[0 0 0 3] — RF7tD^/f^tCMOSn 

MOSn^y^/ot^^-^irL, :ni:RF7t 
p^Vx©/at?Sri^Lt> WiRF-CM 

[0 0 0 4] ^n-fe-^W^^m^jcgfco-C. 
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x : hi 0 #J;if4\ MOS h7>"^^wy-HS*io. 
1 nmUT\zt£&ks &M&tfi<Ol$M%i?V>1ttb y Eft 
Wilt, cu («]) ittfflt«rt)Js«Wiht^ 

So 

[0 0 0 5] L*»U Cuf4, *#**fcfkflHft*#1- 
So lot, Cu^igttSMIM+t/^SrM 

nwLtfmjrrs t\^o math*. 

[000 6] Ei*W**fcCu*rttffl-t-**g\ C 

y^-VVyn-tr^. (Damascene process) td«t t) ^ 

^JCjgBg-t-^P^H. 0iJ*.f4\ 'fjy's^'f (dishing) 

[0 0 0 7] 

OttttA! C U ft Z0>± # 4 *m*» 

[0 00 8] 

*l»it^$mifc»IKihJK£, MIS* + 

[0009] mt&mi%.xfm2nm<oBW;te, 
s„ 

[ooio] striE^ i mm\-t, w n/>f 

*>o. *<D*ffi*«S]Zffl^$ix, fiUfsig2 

[0 0 1 l ] flftflEKSl&0 f *2tt»teihKtt, 
«T?*>3. fifrlEtf?l&tK3?2fc»l»Jtl&l4, Ti, Ti 
N, T i S i N. Ta, TaN, T a C. TaSiN, 
TaCeOj, Ir 46 Ta 54 , W, WN, W 2 N, 
W 64 B 20 Ni 6 . W 23 B 49 N 28 and W 47 

s i 9 n 44 <d?a — -fcno hfrbmnztiz lot 

<fo So 

[ o o i 2 ] mm^mum-i, cutfcs, 

[0 0 131 *^WMIM^t^'>^IJ, £bf::, fifj 



<>**6»«X0'lfflIB»^t^ttitfflto, MIEfg 1 fetfcifc 
iklBI-hiJ-.JgJsfcSft*. WIB^fY^^^lftlfttt&tWWrlEIK 

[0 0 1 4] #$g^<7?M I M^-f^v-^14, SbK:, fifj 

So 

[ooi5] nuiam i *t*i»ih«[i4. twaa* 1 ®^±tc 
tt±i=»ritSia. tfrtsm2te»^itai4 < mm**'<-> 

I^So 

[0 0 16] *»MIM*f/<y^!t £ blw, fiij 

mmimM-t\-fflnzftir?>mmm&ffi7L. mutts i& 

■en, fiflfElfejiyfiC 7 5/7° LTV ^ -So 

[0 0 1 7 ] *^BJC0M I M^-f^^te, $ bin, lift 

K»i«ffi±fcMn*#-r*fcfiW*#>t, WIE*1X 
ft, *tHE*ft«UBwBI!Pi*Jiw^j|8;$n, *>o, iffllEI&tMi 

[0 0 1 8 ] *^BJC0M I M^r-r^<->^(±, £bt-, fiti 

JgfitsSH^, CMOSni?s/?i!J7rtl:»(fiSn5 4 
[0019] SfjfE^ 1 ®1(4, ^!»»:*«±w^ 1 ffift 

grto h \s>?-fo\zmt^*i, mm 2*^(4, fibres! 
iie»Ji±<o»2iife*jirt«5 huv^rtjzwfc^n, fifi 

fE!Sl&a*3S2*&li:Ji<£>Sffii4, ¥*l-fb£ft-Ct>So 

[0 0 2 0] 2^38WWM I M=*-\r 14, £<bi-, fifj 
K*l**0ittTi^J*iSft*MOS vy^v^ztm 
xSo fitIIE^lSt> , m2SfrIlr-^xf 3 n?)ff^-<73MliS«Sc 

<£>M/6*5 0«*fS-Cfc5 o 

[0 0 2 1 ] ^WMIM^ft^i'^li, ^fjfc, fitl 
fE^lfli^tfitlfSMOS h5^?toBl:is!SS 

IS— ^*{£J4, ^ItiimfiiT-fcSo 

[0022] fifria^ i &xim 2 m^tc-^-x bixzm ^r<n> 

/il^^irfitlfaMOS h7y^^lc^?,n5(lfwH 
«*tro**«5 OffiFJEJUbT?**. 
[0 0 2 3] *^0^<7?M I M^-t^">i?f4, -teMMPtfr 
hMfc£iXZ>%SlX.tf%i2WMk. fifFlEM 1 2 « 

[0 0 2 4] fifJHEJK2*l(4. JimiUtlllwKIt "bnfc 
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[0 0 2 5] IWIS&fllfl-fi-li, C u -e*>3„ 

[0 0 2 6] #3gBJCOM I M^-Y^v^COSUt^ffitt:. 

#«e**i-SSI5i*ft»K^*RU, ffilESB 1 *&f£Sico- 
BSlh-rS«<IBS:*-r«*ia:*l»Jtl|)tS:»*U, SUBES 

lifcifegfcitffll-ki;:. *+/<->^*ftiW!!. affis&Rtmco 
ia:«ti»ihi-5«ite**-t-4*2t2:iRis±ffii, at/, m 

IE® 1 MWH t PI CUflg Sr 6 $ 2 t&ftJBtfr *rtt-e*i 

t/Ktfrsa* i &t>*is 2 MMURtr. fitjfsm i mm&xfmti 
i- 5 u'BHten 2 w&ttikMteW&r $ $ 2 «s & 

[0 0 2 7] tUIEfg 1 SfcttWltfflltt. 
y*Lfc«. ffiKSflS&MJKSrCMPKiflW*-*-*;: 

»BSihBISU { lWIE*2l6ttdKtt. PEPtR I El:± 

[0 0 2 8] lffllElfn i£»SfrlLJBi, HUfE^-r^i^if&ii 
IK. lWaE»2ffi»l»lhil&tJ«lWIE»2ie»ffll»4. PEP 
tRI ElCiU, -tax-mis^ L-C&DIStl, ^C7?iffi*|5 
(4, W1E*ll6»fflUcrf-— ^y^u-CV^S. 

[0 0 2 9] lffllEjK 1 ifcSH&itlK. Wffi* + /<*>^lft» 
Hi. SUIEm2tet!ci*lh)gSO ? HtllE®2^f^t4, PEP 
tR I Et:i4 9, ^l^ftiiii&LTADIStv, ^coffi£|5 
(4, Wia=Sr^^'>^^fi£^®«rttCl|X^o-CV^o 

[0 0 3 0] *$§BJ?<0M I M*-^->:?C0®B£3i&;f4, 

UWKtfcttB&itl&ftffllJ::. fiUfESS l «ffiXViW3aWE» 
2j£«!tBSit«trjg-r5 h u-^&^j&U ttJiEhu^ 



mRVMi&m 2 S£»lWJl:fflHt»«i-rs* 2 «tt&-tix-e 
[0 0 3 1 ] 

BJJcoM I M* + ^->*JwOV^TKf«»cIftWi-4. 

[00 3 2] H 1 14, 1 mffi.<DMM^Mt>% 

M I M* + '<-^W¥i0iSr^Utl^, 122(4, Hi 
co I I - I I KR^f&pfrBDlllT-fcSo 

[0033] ^m^mm {Mz-tt, -> y = ys«) 1 1 

f*3(;:i4, fl»J*.tf. ft^rohw^MSns. -co 

mum 2. cu (M) ^«fc$H5o 
s«i lrtrohu^^-rt^wifcSixfc^mtt-wi 2(4. 

M I <->*<Ofn ®&<t&-5 0 

[0 0 3 4] *^JT-|4, M I M=*-V<->*<Dfg 1 flM&CQ 

n-fe* (CMP7"DtX) izm^XT'j v^^^f^M. 
t5*irc*>*U4\ hU-V^fiO^«»4, »^ttl:«bJx 

i*, Mx(4\ -rcor#c (xi±«^-tt) , ttR*iM?*>o 

Tt> 4v\, 

[0 0 3 5] ¥m-fcmmi l -hlCtt, M I M=Jr-r^->^ 

co=srY/^>^^^Sffl«^^#. mtfv^^m cs 

i N) 1 3i5M$tl5. M I M^r ■*? ' < \/$ <D5r -Y 

fj&i&T'Mmt&tt.. mt°>» =yRi 3 com-® 9 a $ 

twf4, iftJy^f^H (WN) 1 4*sjKs8;$ix5o 
SE^x^^^Bti 4 14, ftJRttft- (0iJ^(4, Cu) 

1 2wtesfei^ih«i: L-xmm-tz tmz, fe^bii 

[0 0 3 6] SEft^V^^Vgll 4±{C|4. Jr^^-?^ 
^MiftlK (0tJ^I4*, Ta 2 O s ) 1 5iS»dl35*lS. 
[0 0 3 7] * + ^*>^«S*ftBtl 5±{Ci4, ^t^V^ 

^f>I (wN) i6«$ti5„ i^y^fy 

co#«*ti4 (0ij^(4, cu) cott»p^±)^t vxmm-t 

5i#i:. fI5l!1--5*&^ttco®2«filTtwia«$n5r 

1 4 9 * * / < •> ^ s» ^ta*D $ * 5 mg 5 . 

[0 0 3 8] V^^^SIl 6±|-[4, mitts!) 

= Vg(SiN) 1 7«$n5. ift->^yRi 
7(4, 3£.it'>!) 3 VlBIl 3 ^y^^^B# (BP 

hl^>-^^)*B#) W^hy/<i:LTi(6t5 (P^ffl 
(CoV>T(4, SSit^fficofftPJ-Cai^So ) o 

[00 3 9] f<t->^ySi3, 1 7±td(4. SMk-> 

(Sio 2 ) is am^tHin. BMt->y=«vgt 
1 8±{c(4. a<t>>y =iv«i 9*s»«sn5. 

!) ^^l 9(4, 7 f 3.T/uy-vv'>7"n-tr^.(CjS»t-5 h 

i*>ff-Mi&m<nxh<y'<k\.xmmirz e iftvyay 
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mi git^t*, mit-yj (sio 2 ) 2 oiwa. 

* s ^$n-5o t1t->!)3^2 1li, CMP (Chemic 
al Mechanical Polishing) 7°n ir * t-fclt 5 hs>/< 

[0 0 4 0] gHfcv-y =>>|g£2 0F*3 (3Ht->l) = VBII 
9 J: <5 dfi. ft^NK h i/Vf^, 

^y^fyH6^1W (Mfctfcu) 124-e 

jli-Sh^^f 1 (^7*- (via hole) ) riSflMS 

#**ri-S&*Mlsf2 2 A, 2 2B, 0fl*.tf. C'u 

2 2AI*. M I M* J r'<i'*<0%i2W&k 
[004 1] *Mt*lt MIM^t^->^<Dl2llS(?) 

(CMP/nt^) (Ciott-Sxf s/S^V^a** 

[0 0 4 2] W±<7?«£ 5^^W^#|jtf-J;ntf, * 

•f, m i M^-^x<->^o^is.t>*^2®@^^n-ent& 

[0 0 4 3] MIM*t^'>^©IlSU ! l2t 

mtf*ztmm&&&m-rz&.mtfn mz.&. cu) 

JcSHS-*-*«ttwtt»B&Jhil (CTx.l'i, Sfl^v^*? 1 
Vtl6) «rS8:tt-0*5. ^ne>tt»B&ih«l4, MIM 
# +• ->< •> * (75 df -v s< -> * fcifiAn $ -fr 5 fiftfe t 

[0 0 4 4] tLT, i^ffetMJt (M*.t£* Ta 

2 O s ) 15(± % 2o<73it»^ih^c^sn, 
tt«tt$r#-*-5&**m (Mttf, Cu) KfiSStt-T 

[0 0 4 5] t£oT> M I M^r^ COfli^^lSfigi- 



[0 0 4 6] H 1 &U<[2]2CDM I -V CO 

[0 0 4 7] *i\ 121 3 R 0>'El4{;^i- J; 9 
yyot^iiio, #>»#a«i lrticMiM^ft^-/ 

[OO48]0IJx.ll, PEP (Photo Engraving Proces 
s) &0<R I E (Reactive Ion Etching) &ffll^-C. 4^ 
3I#&«1 lrtlcWHV ^&7»t-5 0 Sfc. C 
VD (Chemical Vapour Deposition) teSrfflt^T. t&^P 

ftv^^?-z^±\zmtz-r&mmA twttf, cu) 1 

2 &l&lfci-Z> 0 rcoft, CMP (Chemical Mechanical 
Polishing) j££fflv>-C, ^JRtt^l 2£rW^U CCD 

M I M*-f <'>^W*l««^J«i-5. 

[0 0 4 9] huyf (Sfim®) (OMtktLX 

m 6 st>*ia 7 ir^-r <t a o tui\ 

[0 0 5 0] CLCOfg. CVDMffl^T, ¥*#iS«l 

v« (ifc«l»ihfft*ffll) l 3 £ffM-T-5o 
[0 0 5 1] H8.RrJ ? l2l9J;:^-t-.fc?K:, pep 
RXfR I ESrflfv^T, # + »j*^£ffi«rt{c:#& 

Sr/Bi^T. ttlfcSSihIBti: LToa-ft^v^^^^lR (W 
N) 1 4£. mti^V =>mi 3 ±RXf* Bl& 

[0 0 5 2] fcjB, *CTT?li, *£»l»ih^ (/< y r y ^ 

?>^fl;^i LTI±> M^Hf. * 1 l:ijiti5 4«*f4Sft 

[0 0 5 3] 
[*1] 
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mm <nm) 


tfi&ttft 


Ti 


450 


220 




TiN 


600 


1 50 


g>t&& \ 


| T1SIN 


600 


30 




i Ta 


500 


50 




! TaN 


700 


8 




TaC 


600 


5 




TaSiN 


900 


120 




TaCe02 


850 


10 




lr46Ta&4 


700 


30 




W 


450 


100 




i WN 


700 i 


120 




j W2N 


600 


8 




W84B20Nlfi 


800 


100 




W23B49N28 


700 


100 




W47SI9N44 


700 


100 





[0 0 5 4] iSfctc, S 1 Oiwini-J; 

fflv^-c. ^t;->y =>>ffl?i 3 ±&r>*g<fc;* v^-rvigl 

14JbtC. dr^^->^ffi^ Ta 2 0 5 ) 1 

5&7£/&1--5 0 J^tT, *'<-yf'fe$:m\^X, #^/<-> 

[0 0 5 5] £fc, CVDSJrffl^t. •g.WLt^f^y- 

^mi 6±tc =>>-m mmxikmrnm) 1 7 

14, i: t^^^^^ff^^^^rtw^^^^ 

^VlSIl 6&t>*S-ft:->y =>^1 7^^-T^ J; 
[0 0 5 6] iWC 



1 l^r/ii 2i:*tJ;9i:, c 
lit->'J =yfi 3, l 7±lr, iwt 
yP=y|| (JUHMUHK) l8 5;Mt5 t ttttT, C 

^ F y t Itwlffci' !» a VIS 1 9 SrifSti. * 

fc. cvDMffl^t, mt->v =*>mi 9±k. sKt 

[0 0 5 7] ;i<7}f£, fa/^yvyyynt^iCj; 
9. M I M**'<->*<^2©&£rfl2j*-r5. 

[0 0 5 8 ] 0iJ^L(i\ S-f, PEPMRIESrffl^ 
■C. »k-> !) a v«2 1 XtfflWk-> !) a >*2 0 1:, e 

<73i-y^yi/P#. t£->!)3y|Rl9ll, R I EWiy 

[0 0 5 9 ] $ ?>(3, j&ttT, PEPSTOIESifflP 
T. gflSv-y 3 V§ll 9&Xfmt->V = Vigil 8K. 7 



-<T* — A- (via hole) i LT<75 h \s>3-%Ml$,irZ> 0 
3, 1 714, R I EBiyfV^ hy^i LTlStgi- 
[0 0 6 0] 7^*3, **r'<>"?mMtNz.io! l -tz> h uyf 

©»*ti4. t&^icpsf>n-r. 00*. »i, 1211 3tc^-r<t 

51c, trortTfoottj;< 1 Sfc, H 1 4#t>*[2] 1 

[0061! h\s*7&m<D§.it->i) =>>mi 

3, 1 7^xyfy/L, 1 2W— SB&V^b 

[0 0 6 2] c:wf£, ^y*«fe»=J:9, H/yf*^ 

izmtc-r^mun (m^ii. cu) 2 2 a, 2 2b^§ 

J^-T^o ft*3, flW2 2A, 2 2BSr^i-5tfl 

[0 0 6 3] tit, CMPMt'X, #S*tf42 2 
A, 2 2BWIU #IW2 2A, 22B^l-Uy 

frtt:S#Jt?i 0 wC90#, SE<k->y i»4, c 

MP©^ h-y/^t L-C*tg-T5„ 

[0 0 6 4] W±<75XS{^ ±9,01 RWm 2 <75M I M 

[0 0 6 5] r<7?«t9*®ijt*&i-«t^{4*. p-v's^yf 
nir^. (CMP/ntx) SrSgffl U rt»o, Cu (fll) 

M) «>^*tSr. 0fl*:tf, ^ttitSli-C. r-V-y-> 

i', &*«l^*-y^<'>^lft«M[(3l£»-*-5 £ £ SrBSit 
«j!B$Hi:-5Ct^J:9. f >f y-yy^S^SSlhrofciii 

cA«*m«:*?-w=u-cfe, saws* s< 

^jsto (fiaj^tf, cu) jMftUi-«w£asttv 
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[0 0 6 6] 11614, tt£W<Dm2mM<nMm\zMi? 
[0 0 6 7] ^JWxV^ *1f3il4, 12 1 RVW 2 

titbit, mi&nm2<D^tiyv =*^mi 3&%*m 

[0 0 6 8] 6(7, *<*:«)^it(Co^TlftH^-t-5o 
[0 0 6 9] (#J;if4\ yy=y««) 1 1 

rt(C(4. #j;t!4\ fe^-VKD h l/yf^r^$il?>. 3(7? 

JSW12, cu m) tm^ishZo 

mfal 1 n<D h UV^rt(C«7b£H7 v c#JMtiF4l 2(4, 
M I M^r^v^WgnffiJit&.So 
[0 0 7 0] fcio, M I M**r'<i'5<F>%i\WM<nM& 
(4, teT-ft, i"(7?-^ (X(48HF-#) . IMKfciffcKfc 

[00 7 1 ] MI \ * <D* -Y Mf&^f-fem 

n^y^f^ (wn) u«$n 
u) i 2<D&mtft±mt vxm$zirzbmz. 

(4, * + '<*>*Jftlt«l Ta 2 0 5 ) 1 5*t« 

[0 0 7 2] 3r*A^>**fi»J»l 5±{C(4, ^-ft^V^ 
(WN) 16»^J^5 a g-ffc^V^xV 
8116(4, iit5M[M^t^->^rol2tItlt 
<n&MMPc mz.lt. Cu) ott»B&ihgti: LT««i- 
f^i!!i--5t&T-«com2S®TicIB«$n?)r 

[00 7 3] *wt£m®. 1 1 ±, &Ktm 1 2 ±&t>*g 
flS* V^-rVlBSl 6±tc(4, gtevy =V|g (S i 
N) 1 7«§^5 0 Ift'/Jayli 7(4, ^yf- 
>9"m (EP*>. h LT8MB 

[00 7 4] mt^'J = Vigil 7 Jb(C(4, mtfj = V 
I(Sio 2 ) i8^M$li, Sft->!)=yii8± 

li 9(4, x^T^v-vv^n-irxtcfctts hi/yf 
^P#W* ur«iiBi-5. Sfls-vy a Vil 9 

±(-(4, ggjtivy VJS£ (S i0 2 ) 2 
Kffcvy =V10|2 0±(C(4, S^fc-vy = Vfflt2 1 

g-ftv-y =Vl2 1 (4. CMP (Chemical Mec 
hanical Polishing) zfn-tX-lZiotfZ)?- h LT 

[00 7 5] BMtS" !)^yt20rt (gffcv Dnyfl 
9 J: 9 <b_k<75g|5#) ic(4, 0iJ;t(4\ »?*H/>f^, 



®?te-vy 3 vaii 8Atntft*>y =yiii 7(^(4, a^t 

^y^fy«i 6-?&Jttm <fll*.tfCu) 1 2£T' 
ii-fS "TV T*— A- (via hole) i: h UV^Jg 

-5&*tt** 2 2 A, 2 2B, #J;L{4\ Cu 

2 2A(4, MIM#-lr^<D^2Sii:45, 

[0 0 7 6] /iJo, MiM* + ^^ro^2iiroitt 
(4. -tnztt Wttt+m , Pttft ifJ=l»JE 

[0 0 7 7] KAiiWj; 5*f f '<-r^#3tlwj;*Ul, * 
i\ M I M* + »KS 1 Xt)!* 2 ttti s *nf *i* 

[0 0 7 8] Sfc, M I M^-T^'V^W^l £0^231 

(«*.«;. cu) 

^ittHic^te-rs«*wffii!t 
B&ihffll (Mitf, HWy^fylu) i!2fl 
fc^rs«tt<&l£*R&.il:tt (flfiJjLtf. g^v^x 
ygi6) fcK»*-0*S. ^Jx&ifcttB&ihfllM:, mim 

* * /< v 9 <o * * ' < -> 9 mm * m bo £ * a mm t> * -r 

•So 

[0 0 7 9] L"C, + Ta 
2 O s ) 15(4, 2-o<DHtm.P}±miz^ix, KZtett: 

m&%c*m-?>&mtfw cu) t=K»«tt-*- 

[0 0 8 0] t£o"C, M I M^-r^N->^<7)ttH^«^-f- 

*6il»ffll*««3fe$ix4wi:*s/j:<. 

[0 0 8 1 ] £7t, *0ijT(4, BMfc^y 3yfl8CF 

b-y<t LT, ^t->y avfflll 7W*S:fflV\ 121 1 S. 
t^EI 2 (Dy*/^ X Ktf $ J: 5^^k'>y ayfl 3 
Sr*B&LTV>5 0 IwtK), *M"C(4, H 1 St>'HI 2 <7> 

3 <Df«lCilJ6iiti>X© (CMP) ^«B§T'#, PEPS 
[0 0 8 2] m 1 6 WM I ■>(■'<'> 9 <D&l~j£Jf 

[oo83j sr. m i 7 i-^-r «t 5 1-, ^->yyp 

ir^.(c:4;i9, 1 lrtCMIM^f ^->^wf 

lll^^^fiSci-^o 

[0 0 8 4] Mill PEPMRIESrffl^t, *i 

(0iJ;tf4\ Cu) 1 2*Mt5, CMP 
teSrfflv^T. ^«W*4l 2^rW®L. :»Mtffll 2 
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. .. -><is*<n% i Wi^ts. 

[0 0 8 5] 7^*3. hu^f miWM) rofttu 
14, HI3t;^1-J; ? ftteT-tfcott,, Mil, -t-ror« 
(05) . AM* (0 6 St/El 7) *«*ottJ:v> t 
[0 0 8 6] ^/<y^ife«rffl^"C, ffitfcl^Ih^t 

LtWift^y^fyR (WN) 14*, 
1 lifttltftttttl 2±l=^fi)ci-*. ft**, 

li. ffitfcg£it)8£ (/<n^/K ttt, 
fciv* (*U#H&) o 

[0 0 8 7] ^/<y^}SfeS:fflV^-C, SMC* V*'* 

f^iHli:. *-r'<5/*IMWI (M(4\ Ta 2 o 

+ /<^tt»Bli 5±tz, tflRB&JtlK (^<!)7^yH 

[0088] &ic, 018 t-^-ri 9 P E P&tfR 

IESrfflV^t, tWy^fViH, 

>y*T^mi 4, *-r/<^iftiwii 5Avmt*> 

[0 0 8 9] iifciw. 0 1 9 (C^-TJ: 5 fw. CVDfe$rffl 
V>T, ±£jg#ffi£l 1±, ^JRttWl 2±RV t mtf> 
^fyii6±ic, Ift'/yavl (&1ftl&Jt«&IR 
1 7SrJgfiKi-5. Ift->MVS1 7(4, 

[0 0 9 0] &IC1, 0 2 Ofd^-T,}; ?iZ x CVDSSrffl 

^■c, *-fks/j> avgn 7±{c, mt^D^^m (mm 

KflS5/JI 3^811 8 id, h LT<£> 

"C» ifty^yil 9±lc, =**m (ElftM 

fttfcJR) 2 0 ZMfc-tio mix. CVDMfflv^t, 
Sf-ftv-y =i >lg2 OJrlc, CMPWhs/^iLxroi 

[0 0 9 1 ] rcof£, faT^^-z'/'/Dt^l: 4 
"9. M I t^'->^©I 2 ti$:Mt 5 0 

[00 9 2] Mil Sf. PEPMRIE^fflV 
"C, S-fkv^y 3^2 lSCN'^-fkv'y =JVffll2 OIC, £ 
VX<D h u-v^Sr^-TSo 1Mb > 9 => >-« 2 0 
roxyfy^ft, W\L^ X ) 9 14. R I E<D^-y 

SUM:, «*.«, ftfttoWT^hms. 
[0 0 9 3] igftT. P E PMR I E&fflv^ 

■c, mt'^v ^>m\ 9&t>*^?'fk;->y =>v«i sic, ? 

-f7*- ^ (via hole) t Lt« hwyf 5:Mt5. 



7(4, R I EOxyf h Ltiigf?.. 

[0 0 9 4] ft*3. mflggrSlw *i 145 h 

torftt*jotfcJ:< 1 014&U*01 
SIctjH-J; 51c:, fflttfeottiv^ 

[0 0 9 5] St, hl"^?-&U<n£.fc~>'J 3^1 7 

=r>m\ 6W-§l5*tiJ#l±SL(w1-5c 
[0 0 9 6] ;i<of£, y 9. hbyf^ 

icy^fc-r^JSSW^ (M(4\ Cu) 2 2 A, 2 2 B 3rJf£ 
*38, &Mtttt2 2 A, 2 2 BSr^*Ri-5W 

L-xiov>r t4v\ 

[0 0 9 7] -t LT, CMPftlrffl^t, &JR*m2 2 
A, 2 2BWIU ^IW2 2A, 2 2B£hU>' 
f-rt«5*tw«#$-a:«. ^coB#, |ft->l)3>i2 1 
(4, CMPC^Fy/^LTlitSo 

[0 0 9 8] W±WlS(-4: "9,016 COM I M 

[0 0 9 9] i«?J:5*»]jt*teJ-J:4x»i. tr-risis? 
a±X (CMP/atx) £SUBU 75>o, Cu (M) 
go 4 5 **#*!ORflWt*r*AJRW*fcBU»*Wt 

m) <DMt£Z> Mil, 7^>-> 

JKSrffiSSfiU^iitfitWBSihWSrKiti ' £ MitX® 

-cubits r irlwj;!?, t^V y v'V^m^coRSihcofc 

<45;iij:4^ (ia^— /nctPs-r , 

«t#co^ hy/<i: LT 1 ocog{t:-> y 
= V^co^SrttfflbTV>-5fc«), lit (PEPiSc) ?) s 

[ o i o o ] 0 2 i (4, Jf.mwcn'm 3 HiSco^fiClWfcj 

I Mdr•t/^ o •>^COifffi05r^LTV^?) <) 
[0 10 1] *«©f f /<'f ^«5t(4. 01^.0*0 2 00^ 

4fflW7!>H:WfcS. fP*>, *^JT-(4, *£«!cP^ 

'<->**ft»Kl 5OT^i/^Vj/»^(t-CnoT^5. 4 
fc, ^^iJCOx'/^^lfjtT-tt, a-fb^^^^-xy^l 

4, i 6M*f/<y^lS»li 5co^R^^t:->y 3 
>mi 3\z*- ><—7-y7-r% 4 5ftW79 h^Wb 

[0102] t^oT, *0iJ-Ci4, 0 1 St>*0 2 <7)i5tJiw^: 
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fcWfci-XS (CMP) tf^&tttZo 
[0 10 3] WT\ JUfctt*fVW*«36l::ov*-Ctt01 

[0104] («*.«, ->y 1 1 

rttctt. tt^f-ttw huv^-^jastta. 

IM12, Msttf, Cu (ff) tfSfflfc£il5„ **flc 
XKl l rtw h i/Vf-rti:ifc^nfc#ifffl l 214. 
M I M^-v^->*co3S 1 MUtttZo 
[0 10 5] MI (PUS l9&<01&fck LT 

(4. te^tf. t©:« (xtt»-=F*t) . 

if(C!2?££*l5o 

[0106] 1 1 ±(d(4. M I 

(D^tr^^fMs&^femi&zf&z. m^>v=*^m (s 

^y^f^K (WN) 14«$Jl,5, ^k^V 

[0 10 7] ffl^y^fylji 4(4. 6M*m (M 
Cu) l 2<7?te«c^Ui«i bT«^i-5. 
»^-!R«5JB l «^±tc:Eg$n5 r £ K4 9 *-f<->* 

4±{Cf4. + S/**6>WJI Ta 2 O s ) 1 

[0 10 8] ^ + /<'^«15ll:|i, ^-ffc^V^' 

^-rvig (wn) 1 6«s^$ti5 0 ift^y^fy 

cu) <r>wmm±.mt u-cawB-t- 

5i#t, a3£i-4» ; f-*t©»2««T^EIl$n«r. 
[0109] ^k^Vi/^x^Ml 6 ±(^(4. 

a^jDtcsiN) 1 7#mi&z]rih 9 mt'>v=*>mi 

7(4. tftv'Myii 3t*l:, ^y^v^Bf (IP 

*>. huv^j^fiScB*) (7?^ k y /<t i,xmm-rz> <&» 

[0 110] tft->!)3ygl3, 1 7±{C(4. mtis 

(Si0 2 ) 1 8#7f^$tl. KffcS/y 
1 8±tc(4. Sfc->y 3^1 9*s^$tL5 0 tft-> 
y 3^1 9(4. ra.T/i'^v'yyDt^ctiit? h 

«19±I=I4. SMUv-y sy| (S i o 2 ) 2 0« 
K£->y3yK2 0±l:ii, ifti/!)3yi2l 
«^5 0 WC'y) =■ Vjg2 1 (4. CMP (Chemic 
al Mechanical Polishing) 7°a-lr^.iCj6(j'-5>^ h y/ - * 

[0111] gf-fb -> y 3 >m 20^ (^{t:-> y = >m 1 

9 4 9 t>±<DU&) (-(4. 0>J;il4. fe^hl/yfJ?. 



fc, mit->D =>-^i 8xo : tfci'y 3^1 3ic(4. 

fcfls*:^*^*! 6-*»&0Wt«- (WillCu) 1 2 

?:tt5MW2 2A, 2 2B. W*.tf, Cu (A) 
*5f»fc$ix5o h l/Xf rtlwgS7t$4X^JRW2 2 A 
(4. M I M**'<isf"n%i2mMht3:Z><, 
[0 1 1 2 ] M I M*c J r/<->?<D%2m&<VJ&W;b LT 
14. B9 2 7 t^t J: 5 i t5 r i: 

5„ ffiL. M I M^-f^:? Wig 2 IMgKlH LT(4. ^ 
•^■>V7°nir^. (CMP^nt^) IZ&H&t-'j y ->> 

[0113] £i±©i pfcHUtKiftfi. Si* , M I M 
^-r^->^<D^iSO t ®2ail^^n^l&^. i-w 
(XI4«HMK) . it*^©f^ y'sXfmtetfft 

[0 114] MI Mdr J r^v'^<D3?l / 5.t>'^2fl; 

«*5***tt*««SrWi-5^*«"«- («*.«. Cu) 
A^M^KSI^l:, IilSl:«ttt5«ttroSS[ 

yfl6) SMRttTv^. rnfcltttlWihttM:. MIM 

[0 1 15] ^rb-C. * + /<->*|ft|Mt (Mill Ta 
2 O s ) 15(4. 2o(73tet5cP^ih^i-^Sn. *#*ifc 

»«**#i-*&K*m m*.&* cu) KassBftt-t- 

[0 116] t£oT. MIM^t^v'i'roti^t 
&mmtft5%>£il5 :t^i< ( y - *tt«tt 
[0 117] &(C. 0 2 1 <7?M I M*-*'<i/*<D%m.J5 
[0 118] ST. 0 2 2lZ7j<-f£ 5(3. y-^->>-7°n 

i«m&»t-5o 

[0 119] ^iJx(4*. PEP (Photo Engraving Proces 
s) St>'R I E (Reactive Ion Etching) ^ffl^T. # 

i»S« 1 1 rtc^f © h uvf Sfc 

CVDfe?rffl^T t t&^ro h u->-^Sr^{cjffifci-^ 
*ttW (0iJ^(4. Cu) 12Sr^fifci"S. CM 
Pfe^rfflV^T. MWl 2$rW®L. r <D<&®M i*4 1 
2 £t&T-:|£<7? M I M# 

[0 12 0] KUV^ (JUKI) <73^(4, ft 

T-tt (03) . t©c* (U5) . wtt da6&via 
7) *iftcf»«sn5. 

[0121] Z.<n>Vk. CVDfeSrffl^x. 1 
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>m mmm±mmm) i 3 *»fi&i-*. 

[0 12 2] Hk\Z, 1212 3\z^k-f£ o\Z. PEPSO'R 

[0 12 3] 1212 4«-^-TJ: 51c, *X 

i/*^VlgS (WN) 14£, tft^yavinlM 

«&«BdK («*.«. Ta 2 O s ) 1 5£flMi-5„ «t«* 
[0 12 4] *fc, CVD&^rffiV^-C, ^-fk^^^^x 

>Bii6±»w, ii^yayinwtSc 

fft, PEPStfRIESriV^. Hk->!J3X|gl7, 
It;* v^-^vfflll 4 SrHUSfc^y^v^i-So -w^s/ 

vigil 6Rtfifkv/!)3^1 7*sa^i"5J: 5 

[0 12 5] iWc. 12 5tC. CVD&fcffl 

^"C, ^-fCv-y ^«13, 1 7±l=. ®Hk->l> a^R 

(E&fflt&lfK) 2 05r^fi)c-rSo ^ltt« CVDM 

u-cwsit^y 3^«2i zmiti-rzc 

[0 12 6] Z.<D'&^ f^T^^-^'y^yu^MZX 
[0 12 7] fflxhf, £1\ P E PMR I ESr/Hf 

©xyf^^ ^t->y 3^1 9»i« RIECO^-y 
^v^^ hy/<t b-C#«8i-5o iro^yf-ii, eft 

[0128] $ bJC, |*»fC, P E P&t>*R I E£fflV^ 

~c\ mif/v avail 9MiKt->y sic, 7 

-f7*-;l/ (via hole) £ LT<7) h U>f^Mt5, 

3, 17 11, RIEiDi-yfy^Fy/'itUlit 
6. 

[0 12 9] /«c*i, # J r-'<->^«tlg|5(c*3(t5 hU>f 



1211 4&tf[2ll 5(c^-TJ;9tc, Itt*fcotiJ;v\ 
[0130) Jfc. h u>f i£SBfiog<l;->!J ayfii 
3, l7 5rx.>fy^u &JR*mi 2 <£>-g|5&t>'g{t: 

[0-131] rroi, J: 9, h uyf Sr^i 

\zmitir&.JS,ttW (0!l*.tf. Cu) 2 2 A, 2 2B5rf; 
diti. 4J8, 4I*tfi2 2A, 2 2 Bfc^-tSfW 

[0 13 2] tbX, CMPft&ffl^t, &SWI42 2 
A, 2 2 B SrWBgL, &JS*t**2 2 A, 22B&HUV 
^I*ltca#£-tt3, r.<75B^ »k»>y =iv®S2 1 te. c 

[0133] \£±.<DTM\Z X K> . HI 1 &U*I21 2 ©M I M 

[0 134] r«)J:5 4«J6*«feJw±nHt. 
n-tx (CMPyn-fe*) SrSUHU ri»o. Cu (ffl) 

v^m*fci»it-e#s. 4^. jg-ic, 

^*115T-*sdf-r^'>'^*61»fflt^i£1ft-t-5r.t«:BS 

tbiz&mm &fe*mz ttt, * ■* '< bbbw** £ 

5) o asegi-, i^y^fyiH 
ift->!i3y«i7, Sfk^y^fyKiew 

* + ^*>^»JM!l 5i*i:, R I ESCfcDApxLT^ 
(D^-^^-^v^Bfir, 4feJR#i|sf (W^tf, Cu) ASffitti 

tic t*4v^«)-e, ^m^x^mPk^^K-rz, t 
[0135] 1212 8(1, ^m(DmA%m<Dmm\zmin> 

-5M I M=^-y^'>^COWffil21^L-CV>5o 
[0 13 6) *MOf^^#ligli, El 2' l wMilt^ 

5, ^-ft:^ y^fyii e&t/iE^^y = vsii 7 

[0 13 7] 6iT, *<*W*5W*«igK:oi*TKiji| 
[0 13 8] (Mx.ll ->!)aySS) 1 1 

2, CTxfi*. Cu («) i5«fcSii5 0 £|M»{tc 

[0 13 9] MI M= 3 r-^^<->'^C0^ 1 li©f^i Lt 
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14*. mz.lt. teT-tt, 1r<n-W: (Xl*&*m , 
[0140] ^2»<fcg& 1 1 ±KI4. M I M 3- 

<D*v'<^fMi$.^m%mzi&%. i^iiavi (s 

i N) 1 3«$jl5. w<B**'<->*JI!?jS^Jt«« 
14, tft'/MVil 3 0tC89ffl4ilfcii4oT 

BE (wn) i 4*«JKfiS;*ix5. H^y^fyfH 
[4. dfy^->^»fifc^««rttw3fe^iR*o-CV^. 
[0141] a-ffc^V^yvKl 4(4, &JR#& <« 
x.(4, Cu) 1 2<73ffiiS:i^ih^<b b-C#tgi-5 
♦S^ttOff l*ffi±lwfi«*ilir. tlc4 "9 * + 

4±K(4, (0iJ^(4, Ta 2 o s ) l 

[0 14 2] *-r/<->*|ft|»||ll 5±tr{4, S^V^ 

*^bi (wn) i6/js^$tt5o mif^r^^ 
roiittf-f (0ijx.i4\ cu) witsic^iJiBii: vxmm-f- 

[0 14 3] Wb^^^y^gtl 6±C»i, *flSS/>> 
= V|(SiN) 1 7«££il,5„ tft'/Ja^ll 
714, ifc^Dnyini*!:, ^i/^V^B* (IP 

lco^Ti4, 8l3t#8;0>tftW"Ca!'<5. ) o 
[0 1 4 4] /«£*>, ^ffc^V^-rVlg&l 4, 16M 

[0145] Sft->y=>iii3, i 7_Bai, 

y a v« (s i o 2 ) is*s^S4x, 8ft'>!J3>I 
l 8±irt4, tftv-D^yli 9«$h5. S-ftv- 

LlaVSil 914, x^T/U^Tv^V^nir^lCjott?, h 

Jgll 9±iwi4, Wk^DayitSiOa) 2 0« 
Sit, MMt-^y =0-l8t2 0±lC(4, Hk->!J3yli2 1 
AWl8.£ilZ a Qik's!) 3^12 1 (4, CMP (Chemic 
al Mechanical Polishing) ir ^ h •y'' 5 

[0 14 6] ^t->!) 3>i20rt HfcflS«>y aVll 
9 4 5 -b±<75g|5^) (-14, 0iJx(4, feW h l/Vf ^, 

f^yx'r^mi 6*?&mwn (Wsttfcu) i2st 

4£JRW**2 2A, 2 2B, Cu (M) jJSfltfc 

£*t-5 0 h \sf?ft\zmit£tltz.&mWW2 2 Af4, M 
I -r^->* <£>!S 2 «® 

[0 14 7] «±(Dj:5*«set=J:ntf, ST. MIM 

^-r/^>^co^isu f m2ais^^n-etv^«, -t-co 



[0 14 8] M I M='r J c/<->^c7?^lSTLl ? ^2m 

ttjis*#*te*«*&W1-S&JW*fi- (#J;tl4\ Cu) 

B&jtii* f^y^T»ii4) t^2«^ 

^S16) SrK»t-CV^5. ZiXbti:m&5±mte. MIM 

•So 

[0 14 9] -t LT, *^^->^*fe^ (0tJxJ4, Ta 
2 O s ) 1514, 2oOtt»l»±«l-tt5*4x, 
««*fe*i-*A**m (#J;il4*, Cu) icitMtt-*- 

[0150] lot, M I 0®SB&1tJ5)H- 

#, KttflgftM I M* + '< 5"* 
[0151] 1212 8 COM I M^Y^^Offiiii* 

[0 15 2] *1\ (21 2 9{C7n-TJ; ^V-»7°n 
•tr^tcit?, #>**X«1 1 ftiCM I M=*f -^v-^cDjg 
l«®5r^-TSo 

[0153] PEP (Photo Engraving Proces 

s) &t>*R I E (Reactive Ion Etching) £rffl^T, ¥ 

lMSiiftlMrohwyf5;Mt5 0 Sfc, 

mm (#I*:f4, Cu) 12tMt5 0 rco^, CM 

pftSrffl^-c. &**mi 2 SrflH&u :ro^awi 

2 h UV^rtO^lwJS^-frtltf, MIM^f 

[0 15 4] ft*s, huyf co^(4, & 

^ (113) , t©r« (El 5) , (IH6&t>'l2l 

7) ftifKK^nSo 

[0 15 5] :roS, cvDfeSrffl^t, ¥m&&WLi 
l_hic. MIM+^^Wf lSg<S:S5Sft->y3 
vffil (tem^it^©?) 1 3 

[0 15 6] 1213 0Jr^i-4 PEPWR 

<d->y ayBi 3Sr^*-r-5o 

[0 15 7] 1213 1 ('^-T4 ^^s/^teS: 

^^Vl» (WN) 14^, ^t'>y 3±&V 

t£l»IBt (M^(4, Ta 2 O s ) l SZMf$.-fZ> 0 m.tf 
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00 1 7fcfl&*i-*. 
[01581 12 3 2 tC^i-J; 5 P E PSO'R 

I ESrfflt^-C, Mit'>V 3>Il 7, V^t^V 

ii6, **'<*>ftomiii sRvm.ik*>?x7->m 

[0 15 9] *«-eti, Sfl^V^^VlKl 4, ^rt 

/<*>*|ftlMti 5, H^y^fyli 6&tmMfc-> 

y a Vigil 7 11, * + '<V*J&$;^1g«cP t 3, IP*,, £ 

[0 16 0] ftCl, 1213 3 tr^i-J; CVDi££ffl 
^t, t<t->y3yfii3, nil:, W/iiavi 

(SMffi^) lSlriMttS. ttttT. CVDftSrffl 
<^T, BMk*>y avail 8±»C, lyfV^hy/^ 

Ltrotftv'y avail 9Sr^-T5 0 cvds 
Srfflv^T, ^it-vy 3 vaii 9±t-, «Mt'>yavBi 

(Ettffil&lftlK) 2 0 4»)«t5. tttt-C. CVDM 

LT«tft->y av§|2 l Sr^1-5 0 
[0 16 1] :fl)f, 7 tf 3.r/uy-v->v7 p n-fe^tr < j: 

[0162] CTxIl*, P E PS.t>'R I E*f^ 

t, s^-vy n vai2 iRxr«tit'>]) =>vai2 oic, e 

»»tlt©H/yf^t5 0 Bfetefy 3VJW2 0 
GO^S/^V^Bt, lft->!J3y)gl 9 11, RIEWiy 

[0163] $ f,l:, *&llT, P E PSr/R I E 

r, ^tvy avail 9 9 avail sic, 7 

^7*-;i/ (via hole) i: LTW h uyf 5rMt5 0 

M->y=vii8(oxyfy^ ^t:-vy avail 

3, 1711, R I EOXyf hy/<tLtiit 

So 

[0 16 4] &*3, ^r-r/<-V^fl;1*i§l5(-ib-(t5 h uyf 
Ell 4&LNH1 5 IwTjH" J; 51-, MtfcottJ:^, 

[0 16 5] tfe, h uv^jsgpco^k-vy a VJKl 

3, 1 7Sr^-y^V^L, &Mtmi 2<n-U%.V&1k 
^Vi/^.^vaii 6co-g|5^fi|#l±JLtci-5.„ 
[0 16 6] y y^fel^J:!?. hi/yfS:5fei 

{-SSfci-^JRW (0lJ;LH, Cu) 2 2 A, 2 2B?r« 

}z. huyfrtEC, TaN!Sifm/<y7^^S:M 

[0 16 7] -t UT, CMPte^fflV^T, &JS5*m2 2 
A, 2 2 BSrffiSU &JB*t**2 2 A, 2 2B£f-UV 



^-rtKWfite-tta. ^wb#, ^bvy a vai2 i ii, c 

[0 16 8] W±K)Iil:J;i9, 1212 8<OM I M^-^ 

[0 169] iroi5*»jt*t£twj:ixtf. 9-*wf 

air* (CMP/nt^) U *»0, Cu (6@) 

»K&Ktt»«:*HNKl= Ltt, * ^ -v* ffi«*S'h $ 

o *E3ic. ^t^vy^^vani 4 

£, S^'Vy avffltl 7, V^^VJiil 6M' 

^-r^V^lfritJgll 5 R I EdJ; <9ADXb"CV^ 

[ 0 1 7 0 ] 121 3 4 11, *3S91<D|& 5 IftWfiCiiP 

[0 17 1] ^flflro^W *fl*3ttt. ±igLT#fc^l 

[0 1 7 2] WT, JWW4f^^iai:o^tl!lfl 

[0 17 3] («*.«, Vy aVS«) 1 1 

rttett, h uv^#^ri<;£ft5 0 r. h v verticil. 
teffiftT-, *#**m«*fr#^SfcJl*mi 2, #J;L 
«, Cu (ft) *s«/c$n-5 0 **^S«i lrtrohw 
v^rticrUfc^n^JSW^i 2 11, MI M^-^^<V^ 

[oi7 4] *+'<i'*j&i& a F'i£m&\zB&zitft&m 

»*Sftt4I*ffH4. Mtli, (X 

[0 17 5] *j»#»Si i±(cii, *+^<->^|ftlMl 
1 5 *s JEMS; 3 ft a. *^J^t*> *-*>/<S'*lftlMil 5 

ii, &mw.=f- (Wiif, cu) wffit5:i»ih«sg^w-r5> 

W^P>flffi£$ft-5o Sfc.- flizBI-SJlMife^ai (SEfk 
-V y a V^ 1 7 , SMk-V y a V^ 1 8 , 2 0 * f ) CM 

[0 17 6] *t^'/*IM«15J:l:ii, it-yya 

vai ( s i n) 1 7^s^fi)cSft5o nt->y avian 7 

(i, i-y^v^st (IP*,, huyfiM) 

^5, ) o 

[ 0 1 7 7 ] £fc-> y a y§ 1 7 ±lrll, KMb'V y a v 
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ffl£(Si0 2 ) 1 8iW$n, mi's!) =>^1 8± 
il9it X3.T^^->>'7 , 'n-fe^(C*3ftSf»^B# 
{4, SMtv'!>=»>'« (SiO,) 2 0«^> 1Mb 

•>u=>'i2o±i:ii $nk'>v 3^12 i *5^$n 

•So Wlt'S*) ^>1&2 1(4. CMP (Chemical Mechani 
cal Polishing) ^cHr^^ttS* hy'<b VXmtH 

[01 78] Kft->^^20F*3 (»t*> !)=>H 
9 J; 9 fc±ro»#) 1^(4. £M0t £ LTro h uvf^i 

flUl 7 13(4. * + /<i/^|ftWl 5 

Cu) i 2*-Cig-t--5 >y-f 7*— /ui: Ltro h 
ifctt««&#1-5&«tm2 2 A, 2 2B, 0t]*.fi, C 

[0 1 7 9] «-h<75 4 9&t»3£(3 44X(4\ MIM^t/< 

<n% 1 2 fcJ£»«»fc*rl-3&* 

(0H*tf, Cu) ^feM^nsH^t-t. * + 

mm& Sl^5:t«<, !) - ? «ft SriS 
i«t£tgftM I M=*^->*&«&-e£5„ 
[0 18 0] &(3, IH 3 4 WM I M**rs<->?<7)m&Jj 
j£(3ov>TfftSH-r5 0 
[0181] ST. 113 5WI3 6(3^4 5(3. V 

co^ 1 mm^^r^. 

[0182] 0iJx(4*. PEP (Photo Engraving Proces 
s) RIFR I E (Reactive Ion Etching) SrJJH^T, ¥ 
*»#£lgl lrt(CM^yf$rMf5 0 CVDft 

Cu) 1 2*Mt5. 3.<73f£, CMPffiSrffi^t, 

*^«ff$-&ntf, M I M*t/<v'?©IlW^ 

[0 18 3] 3.<75f£, ^^s/^&Srffll^-C. ¥*gftS« 
11 ±(3, M[M*t/'^©*t^'>^Sft»l 5 5- 
Mt^ 0 cvDStfflv>T. dp-y/<'>^*e«kit 

1 5 ±(3. mtf 9 = 1 7 «r»jfc-t-$. 
[0 18 4] &(3, 13 7(3^4 5(3. CVDMI 

v^t. ir/yavii 7±(3. mk'>v = (Jin 

*£«MK) 1 8 SrMtS, 
[0 18 5] #C(3, E]3 8(3^i"4 5t3, CVDMffl 

v^t, m<t->D =i>mi 8±t3. x-yi-^-yx t «,s<t 



mtisD =^®S2 0±»3. CMPCi^hyAiUWi 
[0 18 6] -t LT, 3.C0f£, faT/l'^i'yT'Bt 

*t34<9. M I M=*r roil 2 ®l£7£/5£1~-5 0 

[0 18 7] 0)J^.(4*. £i\ PEPSI/R I ESrlv^ 

■c. =>Bt2 lsu^t-vy =vi«2 0(3. e 

S«tLTWhi-vf5rMt^ §£{B->y =VI8I2 0 
W^y-^V^Bt. mt'y\) =t>mi 9(4, RIE»i7 

•/<yKtt, 

g|5(4. 0iJx(4. tRiRifci. 
[0 18 8] $ib(3, ig(tT, PEPMR I E£rfflv> 
T, mil's*) avRl 9SO'lfft->!i a^Rl 8(3. 7 
-f7*-^ (via hole) i LT<73 H U-V^^J^^-r-So 

7(4. R I ECOi-y^-V^^. h s//<i: L-C^Hi-r^o 
[0 18 9] Sfc, h l^Vf &&<nm.ik's!) =V^1 7 
Jiyf^^L, ^-r<'°->**&iltJ8ll 5£gtt5£-t££ 0 
£?>»3, h u>^JSg|5(3^ajL7t^-^^<->^*6^1 5 

Kl!3^-t-5 0 
[0 19 0] -twig*. * + ^*^J*^J&««-C l tt. 

IWH 2(D— a5^Si|#fctJL(3/£5 0 

[0 1 9 1 ] z.<d^ * v*mz£V, hi/yf^i 

{-mtL-t&mun (09*.tf. cu) 2 2 a, 22B&1 

*t5„ Mfl-»2 2A, 2 2BS:Mt4ill 

(3, h W^^F*iffi(3, T a Ntzi£<ns<}) * sls&Mffc 

[0 19 2] #c(3, [213 9(3^-f 4pt3, CMPi£3rffl 
l< S T. -^JRWJ|Sf2 2 A, 2 2Blr»iL > MW2 2 
A, 2 2 B£ h WV^^(3?^#$-tt5„ 3WB#. Sfc-> 
!J=i»8!2 1(4. CMPro^hy/<fcL,-C*it5. * 
*5, M I M^r^/^->^C0^2ffl;®<75^^<73— Lt 
(4, 0!I^(4E14 0(3^i-4 

[0193] JWJi(7?Xfi(34 9 . HI 3 4 COM I M=^*'< 

[0 194] 5^®5it*"ffi!34iX(4*. ^->y7 

nir^ (CMP7ptx) iCu (Si) <73 4 5 

^^iftiMti so^ife (y-^*B?t) &#mzffiikx~ 

= i r J f^<->^^^^lSlc-C-{4, m«755«^ 

^«W^<Dffi^T-(4, t©;«, ««t5c 

$^(3. Jft^'^Mis?;, Kft:->y 
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[0195] i41l±, *&WV>m 6 KtttfHgflBClHfe 

[0 19 6] Wilt, RF-Tto^/M^iCMO 
SPiJy^f/^^Srlf y^l:IttfcRF-CM 

[0 1 9 7] *0IJJCgg^5«7?^<-f *I4, RF-Tto 
^y T|*3?>M I M^Y^->^Jcffiffl-r5*£tfcB5lhlK 
Sr, CMOSni/y^iyr^f (Xli-ErW— U) 

[0198] l l rtici(4, 0)Jx.f4\ ^ST-^<75 

u («) *«*fc$n-5o i irt©^y^ 

[0199] 1 1 ±lZ\t, M I M*t^->^ 

0^-V/N°->^^^Sffl«^^#, *fc3'!> aVgt (S 
i N) 13«s^$hSo MIM*t^i'^ro*t^-> 

[0 2 0 0] -eLT, **/<->4rjgjft?>£t(ttl=tt. £ 
WsfXT^m (WN) 14«^5„ m.{c*^ 
4ii, Mtm (Witf, Cu) 12fflt 

[0 2 0 1] *M^I±. CMO S a *Jy?W$.lZ. 

*jv^T, Sft^y^f ygi 4A^fflv^ffiW5r 

[020 2] of^ lt«R?Jhiti:LT«IBi-«fi'f[s4' 
V^^f y^l 4 5rMtS^T77 , 5r 1 CMOSoy 
y^WWrtroSffiJt^F- (flW^fylHA) £ 

[0203] &:fc\ H^y^fyfH 

AtHWy^fySl 4*5|Rl^F»w^J5S;$^, PIC)? 
SttLTi-^as, 03*. tf. Sft^^fyKHA 
(4. iWy^fyRu, i6o«l^bi**ji 

[0204] i<t^>^fy^i4±i;i±, 

^*6#K (Mitf, Ta 2 O s ) 15«$H5 0 =* 



(tffljttf. Cu) <D*£fHWJtJ«i: LT^tg-T?) 
Sifi-t-'Sft^wSS 2 fcffiTfcEB 3*1,5 r. t K 4 9 dp- 

[0 2 0 5] Jft^V^fVll 6±HI4, *ffc->y 
= ^S(SiN) 1 7>WI2j*£4t,* 0 »k^y a^Hl 
7(4, ifev'i|3yll3t#l:, ^->^>^B# (in 

[0 20 6] tftyllay^l 3, 1 7±KI4, gMfc'> 
H=VH (Si0 2 ) 18AS«Jil. SWt->!l3^ 
1 8±(C[4, 9*«»fiR$*l5. 

Btl9±KlH:. ^t->y =<^W (S i O a ) 2 0« 
Six. BMt->y 3>^2 0±i'(4, |ft->!)^S2 1 
^fSltSnS. Hk'>!)3V§2 1li, CMP (Chemic 
al Mechanical Polishing) 7d ir^diott?) * h 

t brawls. 

[0 2 0 7] BMtS'y =>BI2 01*3 (Hk>!l3yfi 
9 4 9 <b_k<75g|5#) 0iJ^(4*, te^Hfc h 

*ftS/ Uayfl 8»(Jtlft-> D=VI13 iC(4, gib 
*^f^«14A, 1 6^MTO (WX(4'C u) 

1 2*T-^i-5 hl/^f (^7*-^ (via hole) ) 

>fete«C^S:#i-4^mW!|s|-2 2 A, 2 2 B, 2 2 C, 

2 2D, 0ij?L!4, Cu (ffi) *mtz£ft,% a 

[0 2 0 8] h 2 2 A 

14, M I M*4r/<\/*<DW,2mMtt£Z> 0 CMO 

P^2 2C, 2 2 Df4, ffitrtift^- (Mitt ^?X*r^ 
m l 4A©lIi/j;5, 
[0 2 0 9] 7fe*J, *MtT-(*, MIM^ft^roll 

(4, ^->y7"nt^ (CMP^nt^) (djov ^Tx -f 

(4, *^^»5>ixi*, 09*.tf, t»:t (Xtttt?- 

[0 2 10] «±©J: 5 *^<>f .fctuf. MI 

M* * s< -> $ <Dm l RV<m 2 *4fc*ffi#«r*T 
i-5^«tt«- (0a*. tf. Cu) *»e>«j*£;h,i*&fc. 
»i*«^»tti-«**t«5tt*Wih]K (0>J*.I4\ S-fk^ 
v^^vtti 4) tjS2lii:lSttt5S!Rca:»l6 
±« (Mitf. tl^y^fyfl 6) Sr^JtTV^ 
6„ ^nf3fe»l»Jh^(4, M I M*V<^?<D 

* mm * if An $ -fr 5 t W-T 5 o 

[0 2i i] -e-u-c, *\'< ; /*ymm t 3 

2 O s ) 1'5(4, 2 0<73feSfeg5ih^j*^n, 

»««S:*-t-S^«tm (Mxi»4, Cu) frig«^te-r 



(16) 



#M 2001-237375 



[02121 &o"t. M I <DW.M£:Wlf$.-$- 

[0 2 13] Sfc. ##JTi4. RF-7fn/x!)7rt 
<73M I M^r-r^<->^lC{£ffl-rSte«(^lh^l 4, 1 6 CD 

4, 16S:Mt5^f 7/5:> CMOSn-;.^i« 
rt©*^ Jgfctm^) «rflSjS1-**^y^i: 

[0214] H 4 2 14. *389iOj& 7 SHJfcCD^fi|(::||9i? 
5M I M^r-v^°->^(7) 3 PffiI21Sr^LTl/'>-5 0 1214 3(4. 

ih42(dxli i i-xli i im.wGommmx°tb 

[0215] *M«M I M=*ir'<*>*f4. JbiBCD^ 1 H 
t©f (fi<OM I M* + ^->^^f *0iJcoM I 

M*^'<:>*^±j£CD3n llifcCD^?§CDM I M^^r^'-> 
*£»*-5jiKtt, M IM*^/<->*CDjgl«& (fit 

in) a*, *#^s«i irt-c«/ji<, ^*#*t£i 

l±coffi#« (0fl*.tf, JHW*e*SU«) 2 3rt):M$H 

[0216] r CO 4 9 (3. MI M^+ /<v"^£. ¥^f$ 
££i i±«Z)|6»)«2 3±li^j«i-5rt^J:9, Mi 
{4*. «HI2 3COET1-I4. MIM*t/<^WO* 
■7- (0iJ;tl4\ MOS h?^****?) ZMffc-fiZ.}: 
tfX2Z e o*9, l^-y^rtir, 3 #ctc«H;:E 

[0217] 04414 *«Wro*8|llt«5j|0fl8tc:B8fc 

[0 2 18] #<?ijl4. ±i£coSR7 3lJgcD^f®(C||g;fc>3M 

I M=¥ J rs<*s"$'<DfcmMX'ibZo 

[0219] *Mi-Mt?-5coxV<-r *co#®J4. M I M 

o. ^:WJllWlfe*)«(7?itTtwl±. MOS h7V-^^# 

[0 2 2 0] ^-jgft&fci 1 1 co^ffim^i-14. MO S h 

7^^^roy-^/KM^i«2 Afrtei&ZfrZo 

y-^/KKV«1(2 4CDfflco^.*A-1?Mc±f::f4, 

y- f mmm 2 5^tt'/-hii2 6«jjx 

5 0 MOS h7V^^±tlt MOS h^Vv^^fc 
^feK* 5 IftftBt 2 7*S^SiX5. 

[0221] mm.m2 7 ±1^14, ay*-^* ss/^-«t 
«2 8.h»3{4, i«i2 3/)!Mjn§, mmtrn 

W 2 3 ±{'{4. -^^.^W-Xi4^-y^^^^ h >ys<t LT 



tome's V =»Vf|l 3«!»*Sft5. 
[0 2 2 2] JRmt&SM*2 Srttwli. CT;LI4\ teT-tftco 

-e, *t*tttf[ff***i-s&««-Wi 2. 0H;t»4\ c 
u m) tmtzZi%z a mm&mm2 3fH<Dhiss^ft 

izffitz&tlfc&mtfm 214. M I M Oft 1 

[0 2 2 3] *fc, JiMil6tftR2 3rtlC|4. CTxtf. E 

m.<r>1ttb<D h i/yf«Jilx5 0 :rohuyfrtl: 
(4, l&ffita-C. *^itt«5;#t5tSW2 9, 
0iR»4\ Cu (ffi) riWc$n5o 
[0 2 2 4] mKBtikl&2 3±(C(4, MlM*\/<->? 

<D**s<->fiMi&^7£m®&i&%. =*sm (s 

i N) 13»SKJ1X5„ MIM^rt^y^W + t^v' 

[0 2 2 5] -t UT. *^->*^/&^£1HiS!<i;(4. £ 
fli^^^Xgl (WN) 14«Jil5 0 
^^^^1414. &JK*m m*-t£. Cu) 1 2 COK 

EB $ n 5 r £ 4 9 * + ' < > * ffiffl 4: tf*D $ * 5 It fig 

[0 2 2 6] ^^7Vil 4 ±(-{4. 

(flUtf, Ta 2 O s ) 15*SJgj«Sn«. * 
+ /<->^*ft«Uil 5±(C(4. afk^V^^-vK (W 
N) 16^MSn5. Ste^^x Vigil 6(4. ft 
it5M I Mdr-r^->^co^2*®i: LTCD^JSt-m 

cu) <nfcmp5itmt Lxmrn-r^trnz, 
sasi-stt^jR^JB 2 wstkeii sns z 1 1- 4 5 * 

[0 2 2 7] ^xVSSl 6±iC{4. Mit'sV 

ayKSiN) l7^M$ii5, Hfc->ya>«l 
7(4. HkfllayRiat*!:, iyfV^ (IP 
hwvflM) cd* hv<k LTHfi6i-5o 

[0 2 2 8] Ift->y3Vgl3, 1 7±i^{4. SMk'> 
(Si0 2 ) 1 8tfMf&£iK. mi\L's]) 

uv^^^co* tr^fiei-5, llt^^y 

Btl9±lw|±, gfft^^ygtSiOa) 2 0« 
Skitis!) 3V|2 0±{-(4, MltisV =V)Bl2 1 
#flM$4t£>. MltsV a 1 (4. CMP (Chemic 

al Mechanical Polishing) -fe ^. (r.*3ft -5 * 

[0 2 2 9] Kft'>ll3^l20rt Ja^Il 
9 4 9 <b-hCDg|5#) (w(4. W*.tf, feT-tt h UV^"^. 
EM • Kg|5cofcftcD h I^yf«$n5„ Sfc. 

SMb->y a^Bti 8st>*^b->y = 3(314. 
fsyxTsmi 6^mum («i«icu) 1 2^x- 

i§1-5 hU^f (^^7*-/U (via hole) ) tfWf&Z 
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^C^r*-t-6^JRW*4 2 2 A, 22B, #J;tl4\ Cu 

2 2AI4, M I M*^;<is?<D%i2WMht£ : b a 
[0 2 3 0] U-LnXoK^'U *mm\^£ftrt, MI 

m* -y/N-->*coi? i ao'i 2 ms^t tmm&mzm 

[0 2 3 1 ] #0lj-m, M I M^r-f <->^<7}1lT 

Kl, MOS h7V^^SrMltl^ 0 ::<75J: 5 Id, 
MIM* + A^>*&i|£*{M&Kl 1 ±<D®ffi^BIJi{C 

'<*s9$k.to-<nm=f- mfLiis mos hyVv^ftif) 

[0 2 3 2] Jf fiuf&&l®2 3rtfC|i, M I M=*r-\r 

ra-©&»*m cu) *»e>«j«snSo se-o 

[0 2 3 3] kZ\?>X\ MIM^'^i: 
MOS h7^v J ^^^^{c3a^L.-CIfiB^ttSo t£o 
t, M I Mdr-y/<v'^<73li^(--^^ibH?){B-S-i:MO S 

[0 2 3 4] fflZ-tZ, M I M3r\-;<i/<5'(F>mMlZ5-z_b 

JiSff-^roJl&SfcirMOS h7^^roy-hiii: 

[0 2 3 5] — ?7, M I M=^r-r.•'<•>^<£>fl|^f-- ^ ?-;i^;^^ 
;5m-S5-<OMI^£*^c<^MOS h7y^^©^-Hil^ 
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